Review article
Review article are summaries of excellent scientific research articles which deal with specific research area of high interest in any area that fall under biochemistry and molecular biology scope. Review article can be written up to 5000 words (including references, note and caption) and around 80% of references must be come from primary articles.
Manuscript submission
Manuscript should be written clear and simple so that they are accessible to readers in other disciplines. The decision of the publication will be notified to the authors using email or phone. Repeated submission of the same paper will not be acknowledged. All paper submission will be treated as confidential documents. Our peer review process is also confidential and the identities of reviewers are not released. Editor will decide who will review the article and it is not necessary to include reviewer provided by the author. Research paper that are selected for in-depth review are evaluated by at least two outside reviewers. Reviewers are contacted before we send the documents and asked to return comments within 1 to 2 weeks. Selected papers are edited to improve accuracy and clarity and for length.
Editor makes decision about accepted papers as soon as possible. All manuscript are handled electronically troughout the consideration process. Authors will be informed within a week if the paper is not being considered.
Manuscript format
All manuscript should by typed in 1,5 line spacing and 12 point of Times New Roman font in A4 paper with margins 2,5 cm on all four sides. Use line numbers for all manuscript. Page numbers should be located at the right bottom. Tables and figures supporting the reports must be grouped and placed at the end of the manuscript (after the references).
Introduction
State the objectives of the study and provide an adequate background, avoiding a detailed literature survey or to describe the results.
Methods
Methods should include relevant details on the materials and experimental design and techniques so that the experiments can be repeated.
Names of products and manufacturers should be included only if alternate sources are deemed unsatisfactory. Novel experimental should be described in detail. If previous researcher method is used, please describe briefly that method and describe in detail if you make any modification to the procedure.
Results
These should be presented precisely without discussion of their importance. Do not duplicate information contained in tables and figures. Result must not contain any references.
Discussion
This should directly relate to the results of the study. Do not provide a general review of the topic.
Conclusion
You may state the main conclusion of your study. If possible, provide recommendations or suggestion for further research. 
3.10.

Figures
Submit each figure as a separate file and in TIFF or EPS format with a resolution of at least 300 dpi. Number figures consecutively using Arabic numerals. Submit photographs scaled as near to printed size as possible. Arrows should be given to point certain objects. If magnification is significant, indicate using a bar on the print rather than a magnification factor in the figure legend (see "10. Example"). Give each figure a legend containing sufficient information to make the figure intelligible without the reader having to refer to the text. Key all the legends together. If a figure has been published previously, acknowledge the original source and submit written permission from the copyright holder to reproduce it.
Statistical graphs
Give standard deviation to every mean value. Authors that used Microsoft Excell Program need to give the raw data.
Abbreviations and Units
Generally, units must be abbreviated according to the International System of Units (SI units: http://www.bipm.org/en/home/). It vi is important to maintain the capital letters and lower case letters as they appear in the abbreviation to avoid confusion with other abbreviations. In devising such abbreviations and symbols, the recommendations of the Nomenclature Committee of IUBMB and the IUPAC-IUBMB Joint Commission on Biochemical Nomenclature (see http://www.chem.qmul.ac.uk/iubmb/) should be followed as far as practicable.
Proof reading
Editor will send the proof to correspondence author by email. Author should do proof reading carefully and send the corrected proof to Editor in seven working days.
Manuscript submission
Authors are required to submit manuscripts electronically by sending e-mail to: jurnal@pbbmi.org cc pp_pbbmi@yahoo.co.id ; State "Manuscript submission, Author name" in the subject. Alternatively authors can submit manuscripts by registering in our website: http://pbbmi.org/jurnal/index.php/ActaBioIna /user/register
Publication Charges
Author whose work is accepted for publication is subjected to pay 250,000 IDR (20 USD) per article.
Author List
During manuscript submission, the submitting author must provide contact information (full name, email address, institutional affiliation and mailing address) for all of the co-authors. The author who submits the manuscript for publication accepts the responsibility of notifying all co-authors that the manuscript is being submitted. Deletion of an author after the manuscript has been submitted requires a confirming letter to the Editor-in-Chief from the author whose name is being deleted.
Upon submission, Editor in Chief will assign the manuscript to a corresponding Editor for further handling. The Editor will request at least two scientists to review the manuscript. Based on the comments from the reviewers, Editor, and Editor-in-Chief will make the decision on the manuscript.
Authors should review the preparation of the manuscripts prior to submission of a manuscript. Close attention to all the required details in preparation of the manuscripts will expedite review and reduce the time to publication.
Journal Publishing Agreement
A properly completed and signed Journal Publishing Agreement must be submitted for each manuscript. Authors must signed the agreement stating that the submitted article have never been published on another Journal.
Example
Figure template using scale bar 
INTRODUCTION
Hypoxia is a condition where cells undergo insufficiency of oxygen supply. Hypoxia has been long considered as a major cause of the failure of radiotherapy, heart failure, and up-regulation of CA, a transmembrane enzyme found to be overexpressed in various tumors and associated with tumor hypoxia, which now becomes targeting for cancer treatment. [1, 2] Recent studies have shown the importance of pH in cell death under hypoxia, thus mechanism of pH regulation is likely to be a vital pathway to survival. [3] One of the important and fundamental functions of CA is maintenance of a pH at around 7.4 [4] through reversible hydration of CO2. A remarkable number of physiological and biochemical processes depend upon this reaction. Several latest research in our Department shows that rats induced by chronic systemic hypoxia related to oxidative stress and increased of HIF-1α in liver tissue, [5] induce lesions formation in gastric mucosa, [6] and increased plasma B-type natriuretic peptide-45 (BNP-45) in the ventricular myocardial. [7] The presence of these ubiquitous enzymes in so many tissues and in so different isoform represents an attractive goal for the design of inhibitors with biomedical applications. CA inhibitors are clinically used as antiglaucoma drugs, antitumor agents, antiobesity agents, and a marker of tumor hypoxia. [3, 8] Therefore, CA is an interesting enzyme to study in relationship to hypoxia.
In this work, the activity of CA enzyme in an important rat organ, a liver under hypoxia condition was evaluated by Ozdemir method. MDA was measured in tissue by Wills method.
MATERIAL AND METHODS
The following chemicals were used in the study: p-nitrophenyl acetate was obtained from Sigma Chem. Co; tetraethoxypropane solution, trichloroacetic acid solution (TCA) and thiobarbituric acid solution (TBA), Tris-SO4 buffer, phosphate buffer saline, and dithiobisnitrobenzene (DTNB) from E. Merck.
Experimental Animals and Protocol
Five groups of 6-8-wk-old Sprague Dawley rats (n = 6), weighing 150-200 g at the time of recruitment, were kept in the animal house of Department Biochemistry and Molecular Biology, Faculty of Medicine, Universitas Indonesia. The control group was housed and kept in normoxic, while the hypoxic groups were exposed to the normobaric-hypoxic stimulus ((10% O2: 90% N2) for 1, 3, 5, 7 and 14 days, in the plexiglass hypoxic chambers.
The oxygen tension inside the chambers was continuously monitored by an oxygen meter (OX-12B, MEIE Shanghai, PRC). All the animals were maintained on 12h:12h light-dark cycle and supplied with food and water ad libitum. At the end of each treatment, the animals were euthanazied by decapitation and the was taken out. The tissue was weighed, divided into aliquot and frozen at -86oC. The body weight was measured before and after induced with hypoxia condition.
All the procedures were approved by the Ethical Committee of Medical Faculty Universitas Indonesia No.431/PT02.FK/ETIK/2010.
Determination of Carbonic anhydrase (CA) activity
The total activity of CA was performed by Osdemir method with a 3 slight modification. [9] The assay system consisted of 50 µL of liver homogenate containing 700 µL of 0.05 M Tris-SO4 buffer (pH 7.4) and 750 µL of 3 mM pnitrophenyl acetate (pNPA). The change in absorbance at λ 348 nm was measured over a period of 3 minutes before and after adding hemolysate. One unit of enzyme was expressed as 1 µmol of released pnitrophenol per minute at room temperature.
Determination of MDA in liver tissue
MDA measurement of the samples was determined by the method of Wills [10] using MDA standard to the appropriate concentration range from 0.0375 -3.75 nmol/L.
Freshly 100 mg samples were prepared using 1 ml of phosphate buffer saline (0.2 M, pH 7.4) and homogenized with a tissue homogenizer (PotterElvenjehm), followed by centrifugation 5000 rpm for 5 minutes. Each supernatant was collected and used for the MDA measurements. One mL of thiobarbituric acid was added to the 200 µL supernatant and boiled for 10 minutes in a water bath. Absorbance was measured at λ 530 nm. The concentration of MDA was calculated using a series of a standard curve.
Protein determination
Protein of the samples was determined by the method of Lowry et al [11] using bovine serum albumin (BSA) as the standard to the appropriate concentration range from 0.1 -0.8 mg/mL. The samples were measured by spectrophotometry at λ 280 nm.
Statistical analysis and data presentation
All data are presented as mean ± SD. The significant of the mean differences between the hypoxia and control groups was assessed by one-way analysis of variants (ANOVA). Means were considered significantly different at level p<0.05.
RESULTS
The differences of the body weight shown that in the control group of rat, the average body weight increased about 70 mg along with the experiment. In contrary, in the treatments groups of hypoxia, the body weight was decreased significantly about 32-48% with the length of exposure to hypoxia p<0.05) compare to control group.
Determination of Carbonic anhydrase (CA) activity in liver tissue
Total CA of homogenates of liver hypoxic groups and control group are shown in figure 1 as Mean ±SD. Total CA activities in liver statistically significant differences were found between the control and hypoxic groups in 1 day of hypoxia and 3 days of hypoxia (p<0.05). The total activity of CA significantly higher in 3 days of hypoxia (0.843 compared to 0.199 nmol/mg protein/minute), and the activities decreased sharply at day 5, 7 and the end of treatment at day 14. There were no statistically significant differences between 4 group 5, 7 and 14 days of hypoxia compared to control group (p>0.05).
Determination of MDA in liver tissue
The concentration of MDA in liver tissue shown in figure 2 . It is shown that MDA concentration in hypoxic groups was significantly increased in day 3 of hypoxia (0.0132 nmol/mg liver tissue compared to control 0.0089 nmol/mg liver tissue) (p<0.05). There were no significant differences in MDA concentrations between day 1, 5, 7 and 14 days of hypoxia compared to control group (p>0.05) 
DISCUSSION
A fundamental paradigm of wholebody acid/base regulation is the maintenance of favorable extracellular pH at around 7.4. The major source of acid in cells is aerobic and anaerobic cellular respiration which generates CO2 and lactic acid respectively. If it allowed accumulating inside cells, intracellular pH would fall to dangerously low levels which affect cell function, growth, and division. One of the mechanisms of the cells to regulate the acid/base homeostasis is through the activity of the carbonic anhydrase enzyme which catalyzes the reversible hydration/dehydration reaction of CO2, producing equivalent H+ and HCO3-.
This condition showed that in the early exposed to hypoxia condition (day 1-3), the activity of liver CA increased significantly in order to maintain the homeostasis of acid/base balance in the cells. In Hypoxia condition, the cellular metabolism changed from aerobic to anaerobic conditions. Anaerobic cellular respiration produces lactic acid and leads to acidosis. One of the metabolic reactions to override it is to induce gluconeogenesis in order to maintain the ATP production of the cells. The pH of the cells, besides multiple membrane transport mechanism to extrude acid into the extracellular environment and maintain a favorable pH intracellular of ~7.2, activity of CA also induced. [3, 4] The activity of CA were decreased in day 5, 7 and 14 days of hypoxia, probably because of the capacity of the liver cells to maintained stress of hypoxia were decreased because of the decreasing of the whole body defense, it showed by the decreasing of body weight to about 40% in day 5-14 of hypoxia. The other plausible explanation is because liver CAs is a membrane-bound enzyme which can damage because of radical oxygen species (ROS) which increase in hypoxic condition. [2, 13] We measured the production of MDA as a product of lipid peroxidation, to examine the role of oxidative stress in rat's liver tissue exposed by chronic systemic hypoxia. Hypoxia is a condition of lack of oxygen in the cell, can induce the liver injury. A lack of oxygen in the cell will affect the electron transport chain in mitochondria, In this study, we found that the MDA concentration was increased significantly at hypoxia-induced for 3 days, but no statistical differences in day 1, 5, 7, and 14 days of hypoxia. It's probably 5 because of the ROS formation was increased larger in the early of rat exposed to hypoxia (day 3) then the later. It mentions that susceptibility to hypoxic condition depends on the type of organism and tissue.
CONCLUSION
The specific activity of carbonic anhydrase of rat's liver tissue induced by chronic systemic hypoxia was increased in the early exposed to hypoxia condition as respond to the lack of oxygen in tissue. The oxidative stress seemed too increased in early exposure to hypoxia and no significant difference between 5, 7, and 14 days of hypoxia. Objective: The purpose of this study is to explore the potential of Rhizophora apiculata bark extract in protecting pancreas of male white rat (Rattus novergicus) Sprague Dawley strain exposed to cigarette smoke.
Acknowledgments
Methods:
This research was an experimental study using a posttest-only control group design. Mangrove bark was extracted by using the maceration method. Cigarette smoke exposure was performed using an electric cigarette. Liver inflammation is assessed histopathologically.
Results: Significant results (p <0.05) were found between the control and cigarette groups as well as the cigarette and bark extract + control groups. The results were not significant (p> 0.05) between the control and the bark extract + cigarette.
Conclusion :
The administration of mangrove bark extract has a potential to protect the damage of pancreatic male white rats (Rattus norvegicus) Sprague Dawley strains exposed to cigarette smoke.
Keywords : Antioxidant, Anti inflammation, Mangrove, Smoke cigarette
INTRODUCTION
One of the basic human rights that must be met is getting free access to good quality of air. Human needs about 10-20 m 3 air per day. However, in some places the need for air cannot be met because of polluted air due to increased cigarette consumption. Cigarette is one of the air pollutants causing inadequate human air requirements. [1] Cigarette smoke causes pathological conditions such as inflammation, proteolysis, and oxidative stress. Oxidative stress is a process of shifting the balance of oxidants and antioxidants that tend to shift to oxidants. Oxidative stress is caused by reactive oxygen species (ROS). ROS is an oxygen molecule produced from normal cell metabolism. In low to moderate concentrations, ROS is useful for cell physiology process. However, in high concentration, it can be detrimental, so that in the physiological state of the oxidative stress, it should be prevented. [2, 3] Previous studies had shown that Rhizophora apiculata contain different active compounds. The results from Gas chromatography-mass spectrometry (GC-MS) analyses indicated that mangroves have a number of natural antioxidants such as phenolics, alkaloids, glycosides, essential oils, and other organic compounds. [4] 
MATERIAL AND METHODS
This research was an experimental study using a posttest-only control group design. Data was taken at the end of the study after treatment, the groups were considered similarly before being treated. At the end of the study, the results in all three groups were compare
The independent variables in this study were bark stem extract given to white rats (Rattus novergicus) male Sprague Dawley strain and exposure to cigarette smoke. The dependent variable in this study was a picture of pancreatic histopathology exposed to cigarette smoke. The intermediate variables that can be controlled were the types of mice, the age of mice, food mice, beverage mice, and dosage of mangrove bark extract. An uncontrollable intermediate variable is the absorption of mangrove stem extract in mice and rats response to cigarette smoke exposure. [5] The sample in this study was male white rat pancreas (Rattus novergicus) Sprague Dawley strain. This study used three treatment groups and each group consisted of 10 rats based on Federer's formula and drop out. Group one is a group that is given only regular food and drinks just like 2 other groups. Group two were rats given 2 cigarettes for 1 hour per day for 30 days. Group three were mice were given mangrove stem extract at dose 56,55 mg/kgBB and given 2 cigarettes for 1 hour per day for 30 days. [6] Mangrove bark was extracted by using the maceration method. The bark was obtained from East Lampung shoreline. The part of the plant was separated between the stem, bark, and root. The bark of mangrove stems was washed and then dried in open air. As much as 600 grams of mangrove stem skin extract was washed and cut into pieces. The skin of mangrove stem was milled using grinding machine until it became powderous. Oil grazed Simplicia bark powder was immersed in a 95% ethanol solvent of 1.5 L for the first 6 hours and stirred occasionally, then continued for 18 hours. The mixture with 95% ethanol solvent was filtered with filter paper to obtain the 9 filtrate. The obtained filtrate was evaporated by rotatory evaporator 50 ○ C. One ml of mangrove stem bark extracts were taken and then allowed to dry for 24 hours at room temperature. The dried yields were weighed to obtain the specific gravity and volume of 0.0872 g/ml and 52 ml, respectively. The dose of mangrove root bark extract used was 56.55 mg/kgBW. Thus the mangrove stem extract given to mice weighing 200 g was 11.31 mg. [7] Cigarette smoke exposure was performed using an electric cigarette. The animal was terminated by cervical dislocation method by using chloroform anesthesia. Histopathologic examination of the pancreas was observed with 400x magnification in five fields of view. The interpretation was applied with score 0 (zero) if no inflammation of cell was found and score 1 if inflammation of cell was found. [8, 9] Statistical data analyses were performed using the Statistical Package for the Social Sciences (SPSS) program with bivariate analysis type. The statistical test used in this study was a chi-square test because this research has unpaired categorical comparative analysis. If the requirement of chi-square test is not met, then fisher test is used as alternative statistic test.
RESULTS
Three groups of histopathologic images were shown in Figures 1, 2 and 3 . In the first group, the pancreatic parenchyma cells of rats in normal circumstances were shown by the pancreatic parenchymal cell arrestment with no massive necrosis cell, atrophy, edema, fibrosis, or inflammatory cell. In the second group, cells with edema and atrophy and massive inflammatory cells were found. However, no cells were found to be necrotic. In the third group, cells that experienced edema and atrophy were still observed, but no necrosis cells were observed. In this group, fewer inflammatory cells were observed compared with the number of inflammatory cells in group two. The results showed significant differences between group one and two (p <0,05), as well as groups two and three (p<0,05). However, statistically, there was no significant difference between group one and three (p >0,05).
DISCUSSION
Microscopic description showed that showed normal pancreatic parenchyma cells indicated by tightly arranged cells and and the absence of necrotic cells, atrophy, edema, fibrosis, or massive inflammatory cells. Aquades was the material used in the treatment and without exposure to smoke cigarettes and mangrove leaf extract. Thus, aquades was not a material that acts as an aggressive factor in pancreatic cells. [6] When group two was compared with group one, there was a significant difference statistically (p <0.05). In group two, cells found to be edema and atrophy, but no cells were found to be necrotic. Massive inflammatory cells were also observed. This was consistent with previous studies that by employing a single clove cigarette for one hour in 30 days caused pancreatic cells damage in the form of atrophy, edema, but the absence of necrotic cells. [6] The process of pancreatic histopathologic changes is caused by exposure to cigarette smoke compounds given to mice for 30 days. Exposure to cigarette smoke contains two main compounds of nicotine and tar. Nicotine in cigarette smoke contains various types of free radicals such as nitric oxide and nitrite dioxide that convert oxygen into superoxide anions that will form hydrogen peroxide and subsequently hydroxyl radicals. The tar that acts as a smoke condensate and the total residue, enters the lungs as solid vapors. The type of free radicals contained from tar is a semiquinone that can reduce oxygen to superoxide anion. These free radicals result in the destruction of polyunsaturated fatty acids in the cell membranes and potentially lead to fragmentation of DNA that can be a risk for cancer cells formation. [10, 11] The process of inflammation is related to the presence of free radicals. The presence of free radicals can induce the formation of inflammatory radicals that can lead to further inflammation. An example is a nitric oxide, a radical produced by nitrite dioxide synthetase (iNOS) which acts as a second messenger in the inflammatory process. The formation of iNOS occurs as a response to inflammatory cytokines caused by free radicals. iNOS stimulates the formation of nitric oxide which results in further inflammatory processes. [12] These results supported previous research that cigarettes can be an independent factor of pancreatic cell damage. In the past, cigarettes were known as cofactors of alcohol that resulted in the destruction of pancreatic cells. But after a retrospective cohort study, it was found that there was an average shift in the age of acute pancreatitis diagnosis. The diagnosis of pancreatitis in smokers stands five years earlier than nonsmokers. In another study with measurement of cigarette consumption with pack years, ie Based on microscopic observation, there was no significant different (p>0,05) when group three compared to group one. This result was consistent with previous studies using mangrove bark extract as an antioxidant in naphthalene induced hepatic mitochondria. [13] In a study conducted using mangrove bark extract as an antioxidant in naphthaline-induced hepatic mitochondria showed DPPH activity of more than 50% at a dose of 56.55 mg/kgBW. Previous research also showed that antioxidant activity using DPPH and ABTS methods was the most optimal on the skin of mangrove stem. Antioxidant activity (IC 50) of mangrove stem skin extract measured by DPPH and ABTS methods were 3,31 μgmL-1 and 18,47 μgmL-1, respectively. [13, 14] The anti-inflammatory activity by tannins is related to the nature of the active compound as a secondary antioxidant that captures free radicals. The gallate structure, polygaloil glucose (PGG), has five groups of galoil ester groups that inhibit the expression of iNOS activity. PGG also acts as an anti-inflammatory by inhibiting the formation of prostaglandin E2 (PGE2). PGE2 is inhibited by PGG formation by the inhibition mechanism of cyclooxygenase 2 (COX-2), an enzyme that will catalyze the process from arachidonic acid to PGE2. [12, 15] 12
CONCLUSION
This study concludes that the administration of mangrove stem extract (Rhizophora apiculata) ethanol 95% with dose 56,55 mg/kgBB potency to protect damage of pancreatic cells of white rat (Rattus norvegicus) Sprague Dawley strain induced exposure to cigarette smoke.
The future direction of this study is to test further toxic dose of mangrove stem extract (Rhizophora apiculata) against protection from parenchymal cell damage of pancreas. Another suggestion is to compare the effects of mangrove stem extract (Rhizophora apiculata) on mangrove stem extract with different species. Examination of antioxidant activity such as superoxide dismutase (SOD) and malondialdehyde (MDA) as well as anti-inflammatory activity such as tumor necrosis factor-α (TNF-α) are also important to explore. 
INTRODUCTION
Oxidative stress is a state in which an organism underwent an imbalance between prooxidants and antioxidants, which results in macromolecular damage and disruption of redox signaling and control. [1] In general, macromolecules such as nucleic acids, proteins, polysaccharide, and lipids are susceptible to free radical attack. Increased production of free radicals, which results in oxidative stress may occur by administration of various xenobiotic compounds, whose metabolism involves metastable, very active intermediates which are radicals. Carbon tetrachloride (CCl4) is one of such compound and well known as a hepatotoxic agent. This compound is Carbon tetrachloride is a lipid-soluble potent hepatotoxic agent that when bound to lipid and protein produces peroxidative degeneration of many tissues. [2] Carbon tetrachloride metabolism begins with the formation of the trichloromethyl free radical (CCl3•), through the action of the mixed function cytochrome P450 oxygenase system of the endoplasmic reticulum. The CCl3• radical reacts with various biologically important substances such as amino acids, nucleotides, and fatty acids, as well as proteins, nucleic acids, and lipids. In the presence of oxygen, radical CCl3• radical is converted to the trichloromethyl peroxy radical (CCl3O2•) via oxidation activity in the liver. This radical is more reactive and is capable of abstracting hydrogen from polyunsaturated fatty acids (PUFA) to initiate the process of lipid peroxidation. [3, 4] HIF (hypoxia-inducible factor) is a heterodimer transcription factor that consists of one of the regulatable HIF-1α subunits and the constitutively expressed HIF-1ß (also known as aryl hydrocarbon receptor nuclear translocator or ARNT). Subunit -α is a component regulator of HIF-1 complex that can be regulated through the mechanism of O2-dependent and O2-independent. In the presence of O2, the overall levels of -α subunits are low due to the rapid degradation by a complex mechanism. While hypoxia stabilized the -α subunit and then translocates to the nucleus, dimerizes with subunit -β recruits the coactivators p300/CBP, and induces expression of its transcriptional targets via binding to hypoxia-responsive elements (HREs). [5] According to Morel and Barouki [6] , HIF-1α is constitutively expressed but is rapidly degraded under normoxic and oxidative conditions. Conversely, HIF-1α is stabilized by hypoxia and by antioxidants through an as yet unknown mechanism. The effect of antioxidants to the stability of HIF-1α was also raised by Kaluz et al. [5] , it was reported that attenuation of oxidative stress by antioxidants can also stabilize HIF-1α. On the other hand, Giaccia et al. [7] and Giordano [8] stated that during hypoxia, reactive oxygen species (ROS) formation process will increase and this can cause oxidative stress.
Although HIF-1 has initially been described as a transcription factor regulated by hypoxia, there is now increasing evidence that HIF-1 is also responsive to a variety of non-hypoxic stimuli among them hormones such as insulin, growth factors such as plateletderived growth factor (PDGF), transforming growth factor-β (TGF-β), and insulin-like growth factors-1 (IGF-1), coagulation factors such as thrombin, vasoactive peptides such as angiotensin II, cytokines, or carbachol which activates muscarinic acetylcholine receptors. Moreover, HIF-1 has also been shown to be activated by metal ions such as cobalt, chromium, and arsenite as well as by mechanical stress. However, the mechanisms by which these non-hypoxic stimuli induce HIF-1α are not completely known, yet, although some evidence points to a role of ROS as messengers regulating HIF activity. [9] Nitric oxide (NO) has been reported to stabilize HIF-1α under normoxia. Adverse reports have been published showing that NO treatment interferes with HIF-1 activity. This contradiction may be due to the cell culture model diversity and the physiological situation. [10] To determine the expression of mRNA and protein HIF-1α under normoxic and oxidative conditions, we conducted the study using liver rat induced by CCl4 as a model toxicant and Nacetylcysteine (NAC) as an antioxidant. 
MATERIAL AND METHODS
Twenty
Isolation RNA
Total RNA was extracted from liver tissues by using TriPure Isolation Reagent (Roche). RNA concentration was determined using UV spectrophotometer.
Real-time RT-PCR
Eighty nanograms of RNA were reverse transcribed and amplified to cDNA using real-time RT-PCR with iScript One-
Step RT-PCR Kit with SYBR Green (BioRad). β-actin gene was used as 
Preparation of tissue homogenates
One hundred milligrams of liver tissue was homogenized using 250 µL lysis buffer (R&D System, Inc.) in microtube with micropestle, followed by centrifugation 5000 rpm for 10 minutes at 4oC. Each supernatant was collected and stored at -20oC.
Determination of protein concentration
The liver protein concentration was measured by spectrophotometry at λ 280 nm using a series of standard bovine serum albumin (Santa Cruz Biotechnology) from 0,1 -10 mg/mL.
Measuring protein HIF-1α using ELISA
Samples that have measured levels of the protein was diluted with carbonatebicarbonate buffer pH 9. 
Statistical analysis
Statistical analysis was performed using one-way analysis of variance (ANOVA) followed by multiple comparisons least significant difference (LSD). p-values < 0.05 were considered as significant.
RESULTS
The purity index of RNA isolation from majority samples is >1.75 (mean 1.94 ± SD 0.27). Analysis of melting curve, using HIF-1α and β-actin primers showed 1 peak for each primer pairs (Figure 1 ), 81.08°C for HIF-1a and 84.68oC for ß-actin. Electrophoresis on 2.5% agarose showed only one band each for ß-actin and HIF-1α equal to 174 bp and 466 bp respectively (Figure 2 ). It is proved that there was no primer dimer present. The HIF-1α protein expression was elevated 1.04 times in the post-NAC group, then the pre-NAC group as much as 1.14 times, and last, protein expression of HIF-1α is the highest found in group treated by CCl4 (1.17 times) compared to the control group. In the oil group, the expression of HIF-1α was decreased 0.79 times compared with the control group.
The result of statistical test (ANOVA, LSD, < 0.05) showed there was a significant differences in the mRNA HIF-1α expression between CCl4-treated group and control (p=0.026), also between CCl4-treated group and oil control group (p=0.013). While, the pre-NAC group was a significant differences between oil control group (p=0.033). No significant differences in the mRNA HIF-1α expression were observed between the post-NAC group with the entire treatment group.
There was a significant differences in the protein HIF-1α expression between oil control group with the entire treatment group [control group (p=0.035), pre-NAC group (p=0.001), post-NAC group (p=0.016), CCl4-treated group (p=0.000)].
DISCUSSION
CCl4 has long been known as a model toxicant and has been the focus of many in vitro and in vivo toxicology studies. The primary site of toxicity and carcinogenesis is the liver. CCl4 consistently causes liver toxicity, resulting in fatty degeneration, cellular necrosis, fibrosis, and cirrhosis. This occurs in multiple species and through multiple routes of exposure. [4] The hepatotoxic effects of CCl4 have been widely studied in animals. Indeed, carbon tetrachloride is used as a model chemical in many laboratory investigations of the basic mechanism of action of hepatotoxic chemicals. All other toxic effects of CCl4 are related to its biotransformation catalyzed by cytochrome P-450 dependent monooxygenase, specifically CYP2E1. The liver and kidney (especially in humans) are especially vulnerable because of the abundance of CYP2E1, which is also present in the respiratory and nervous systems, and various isoforms of CYP3A. Considerable data are available for hepatic toxicity, but similar cellular damage would be expected in other tissues with a high abundance of CYP2E1. There is considerable evidence that hepatic injury produced by carbon tetrachloride is mediated by two major processes resulting from bioactivation in the endoplasmic reticulum and mitochondria of centrilobular hepatocytes, which have the highest concentration of CYP2E1: haloalkylation of cellular macromolecules by reactive metabolites such as trichloromethyl free radical or trichloromethyl peroxyl free radical and lipid peroxidation, which impairs cellular functions dependent on membrane integrity. Both haloalkylation and lipid peroxidation contribute to loss of cellular functions and subsequent cell death. [3] In response to parenchymal cell damage, perisinusoidal cells may be stimulated to release extracellular matrix proteins (type-I collagen) that contribute to hepatic fibrogenesis, which is largely mediated by hepatic macrophages (Kupffer cells). Kupffer cells activated by carbon tetrachloride release tumor necrosis factoralpha (TNF-α), nitric oxide, transforming growth factor-beta (TGF-β), and interleukins (IL)-1, -6, and -10. [3] 20 Kupffer cells (the major component of the hepatic sinusoid) sensitized to CCl4 intoxication release tumor necrosis factor (TNF), which may aggravate the toxicity of CCl4 to the hepatocytes. Also, products of peroxidation (malondialdehyde and 4-hydroxynonenal) are known to inhibit protein synthesis and the activities of certain enzymes. Enhanced free radical concentration resulting from oxidative stress conditions can cause loss of enzymatic activity. A significantly large amount of free radicals were detected in the liver after a single intraperitoneal dose of CCl4. These findings suggest that in the liver oxidative stress caused by CCl4 intoxication would lead to damage of antioxidant enzymes such as SOD and GPX, or reactive intermediates formed in the course of bioactivation of CCl4 may bind to those enzymes that are responsible for their inactivation. [2] Kupffer cells, the resident macrophages of the liver, normally protect the hepatocyte phagocytosing incoming particles. However, activated Kupffer cells release toxic secretory molecules that have the potential to damage hepatocytes. It is possible that modest damage to parenchymal cells (due to the metabolism of CCl4 in those cells) participates in the activation of Kupffer cells, thereby causing them to release harmful cytokines that may contribute to further damage to hepatocytes. [11] The results obtained by Jiang et al. [12] using immunohistochemical detection demonstrated the increased expression of TGF-β and collagen type I proteins in the liver 129/SvpcJ mice after 1 mL/kg intraperitoneal dose of CCl4 for 4 weeks.
Many growth factors and cytokines are known to stabilize HIF-1α under normoxic conditions, including insulin, insulin-like growth factors, transforming growth factor, platelet-derived growth factor, epidermal growth factor, interleukin-1β. In addition, nitric oxide (NO) has been reported to stabilize HIF-1α under normoxic conditions. [10] Treatment with 0.55 mg/g CCl4 increased the expression of mRNA and protein HIF-1α e even though the protein expression was not as high as the mRNA expression. The highest expression was in the group treated by CCl4 and then was gradually decreased in pre-NAC group, post-NAC group, control group, and coconut oil group.
Oral exposure to carbon tetrachloride has been observed to result in a wide spectrum of adverse effects on the liver, the most prominent of which is a destruction of the smooth and rough endoplasmic reticulum and its associated enzyme activities, inhibition of protein synthesis. [3] The products of CCl4 metabolism by CYP2E1 include trichloromethyl and trichloromethyl peroxy radicals. Studies with radical scavengers, such as Nacetylcysteine, and spin-trapping agents, such as N-tert-butyl-α-(4-nitrophenyl)nitrone (PBN), have shown that these agents confer a protective effect against carbon tetrachloride-induced toxicity, indicating that carbon tetrachloride toxicity is produced by the free radicals released via metabolism of carbon tetrachloride. Treatment with cysteine, which is a precursor of glutathione, also protected against carbon tetrachloride hepatotoxicity when given orally 30 minutes before or 1 hour after intraperitoneal injection of CCl4. [4] The data obtained from this study shows that NAC post-treatment provide a better protective effect compared with NAC pre-treatment. NAC administration seems to protect the hepatic parenchyma against the action of trichloromethyl and trichloromethyl peroxyl radicals, due to its antioxidant potential. NAC acts as an antioxidant which effectively reduces oxygen reactive species. It presents potent ability to interact directly with oxidant agents, acting as a scavenger of free radicals, and it exerts an indirect effect on the antioxidant mechanism since it contributes to restoring glutathione. This drug is defined as a precursor for the synthesis of this antioxidant enzyme. [13] This finding was also verified by Sari [14] using the same sample. Sari reported that the decrease in catalase specific activity is accompanied by elevated levels of dicarbonyl compounds. CCl4 administration increased the level of dicarbonyl compounds and decreased the activity of catalase. In addition, NAC administration after CCl4 induction has better protection against cell damage when compared with the pre-treatment effect. [14] Decreased in catalase enzyme activities indicates that this enzyme in many cells use to cope with free radicals from CCl4 metabolism, while elevated levels of dicarbonyl compounds describe the severity of cell damage to cells.
In this study, the rats of experimental groups were given carbon tetrachloride 0.55 mg/g in coconut oil for 1 day. The liver from rats fed with coconut oil showed the lowest expression of mRNA and protein HIF-1α. Sari also finding the increase in catalase specific activity is accompanied by decreased levels of dicarbonyl compounds in the coconut oil group. [14] Thus, indicates the lowest stress oxidative level in the rat fed coconut oil compared to controls and other groups.
Investigators reported previously that the cardiac mitochondria from Sprague-Dawley rats fed with coconut oil for 16 weeks showed the lowest concentration of oxidized proteins and peroxidized lipids. While, the fish oil diet leads to the highest oxidative stress in cardiac mitochondria, an effect that could be partly prevented by the antioxidant probucol. A diet enriched in saturated fatty acids offers strong advantages for the protection against oxidative stress in heart mitochondria. [15] A study using New Zealand white rabbit fed with coconut oil for 6 months offers better antioxidant capacity than sunflower oil as indicated by the lower lipid peroxidation rate among coconut oil-fed rabbits. [16] The beneficial effect of coconut oil may come from the saturated fatty acids, the vitamin E content, or from other antioxidants present in the oil. [15] Polyunsaturated fatty acids, due to the presence of double bonds, are more prone to be attacked by free radicals and become oxidized readily. Monounsaturated and saturated fatty acids are more resistant to free-radical attack than polyunsaturated fats. [16] 
CONCLUSION
The overall result of our study shows the effect of CCl4-treated rats increased the mRNA and protein HIF-1α under normoxic condition. NAC posttreatment provide a better protective effect compared with NAC pre-treatment. 
INTRODUCTION
Aging is a process that every living creature will pass through. The process of collecting involves a variety of factors, several factors are programmed in the cell and some other factors are not (nonspecific). Many aging theories try to explain how this process occurs, in an attempt to study normal (physiological) processes. The aging process involves various kinds of organs, resulting in a decline in function which can lead to a decrease in quality of life and disease. One theory of aging is the formation of free radicals that can cause cell damage. [1] Aging is also associated with an increase in the activity of inflammatory factors found in the blood, such as tumor necrosis factor-alpha (TNF-α), interleukin 6 (IL-6), cytokines antagonist, active phase proteins and neopterin. This increase in inflammatory factors in the elderly shows a pathological process caused by increasing age. [2] Free radicals with oxygen molecular nuclei (O2) are known as Reactive Oxygen Species (ROS). Reactive Oxygen Species (ROS) can bind to lipids to form malondialdehyde (MDA) compounds, with proteins forming carbonyl compounds, with DNA or RNA forming 8-oxo-2'-deoxyguanosine or 8-oxo-guanosine. [3] ROS formation and antioxidant defense mechanisms in vivo cells. Antioxidants in the body will overcome the free radicals that are formed. On the other hand, increased production of ROS causes various diseases associated with reduced antioxidant defenses and tissue damage. Antioxidant defense systems are of two types, namely enzymatic and non-enzymatic. [4, 5] Major antioxidant enzymes such as superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) with the help of glutathione (GSH), glutathione reductase, glutathione S-transferase, and glucose 6 phosphate dehydrogenase. [6] Antioxidants can also come from outside the body, for example from plants. Indonesia has various kinds of plants that can potentially become drugs, one of which is Maja fruit (Aegle marmelos (L) Correa). Maja fruit has been empirically long used as a medicinal plant. This fruit in certain groups of people is used as antidiarrheal and dysentery, treating burns, digestive problems, constipation, ulcers, antiviral, anti-parasitic, etc. The examination showed that Maja planted contain coumarin, alkaloids, polysaccharides, seed oil, tannins, carotenoids, polyphenols, etc. [7] From the research, Maja leaves could potentially be anti-inflammatory because they inhibit H1 antihistamine receptors, and can act as antioxidants because they have flavonoids, alkaloids, sterols, tannins, etc. [7, 8] The purpose of this study was to find out and understand the potential of Maja fruit (Aegle marmelos), the inflammatory markers of IL-6 and TNF-α involved in the aging process with Sprague Dawley animal models induced systemic hypoxia as a source of ROS.
MATERIAL AND METHODS
This study was an in vivo experimental study, using experimental animals of male Sprague Dawley rats carried out in the laboratory of Biochemistry and Molecular Biology, Faculty of Medicine, Tarumanagara University. Experimental animals were divided into 8 groups (n = 4). Group 1 (P1) was a group of mice that were not given Maja fruit extract and had normoxia. The next three groups (P2-P4), were groups of mice that were not given a Maja fruit extract and had hypoxia for 3, 7 and 14 days. Group 5 (P5) was a group of mice that were given Maja extract and had normoxia. The next three groups (P6-P8) were groups of mice that were given Maja fruit extracts and had hypoxia for 3, 7 and 14 days. This research has obtained ethical approval from the Research Ethics Committee of the Trisakti University Medical Faculty with number 127 / KER / FK / II / 2018
The Maja fruit obtained from the Mekarsari fruit garden will be made simplicia and macerated using ethanol, which is then evaporated so that it gets a thick extract that will be fed to experimental animals at a dose of 400 mg/ kg/day for 14 days. Hypoxia is carried out using a hypoxic chamber and gas flowed with a composition of 8% oxygen (O2) and 92% nitrogen (N2). At the end of the trial period, the blood of the animal will be taken and the lysate is made. The lysate will be examined for IL-6 and TNF-α concentrations using the ELISA method using IL-6 rats and TNF-α ELISA kit (Abcam®). The results obtained were statistically processed with GraphPad Prism v.7.0 with an ANOVA one-way test, followed by Tukey's multiple comparisons test and unpaired t-test. The variables analyzed were considered significant if p < 0.05.
RESULTS
The results of examination of IL-6 concentrations in animal blood showed an increase in IL-6 concentration in the hypoxic group compared to controls, an increase in IL-6 concentration in line with the duration of hypoxia. Statistical test with ANOVA showed a significant difference (p = 0.0448) in the experimental group of animals which were not given a Maja fruit extract strain between 14 days versus hypoxia compared to controls (Tukey's, p = 0.0293) (Figure 1) , whereas in the group given the strain Maja fruit extract does not show significant differences (Figure 2 ).
In the statistical test between the groups fed with those not fed on each treatment showed no significant differences (t-test, p> 0.05), it will still be seen that the group given the extract of Maja fruit extract showed more IL-6 concentrations low when compared to groups not given Maja fruit extract in each treatment group (Figure 3) .
The results of examination of TNF-α concentrations in blood of experimental animals showed an increase in TNF-α concentration in the hypoxic group compared to controls, an increase in TNF-α concentration in line with the duration of hypoxia. Statistical tests with ANOVA showed a significant difference (p = 0.0117) in the experimental group of animals which were not given Maja fruit extract strains between hypoxia 7 (Tukey's, p = 0.0276) and 14 days (Tukey's, p = 0.0250) compared to controls (Figure 4) , whereas in the group given the extract of Maja fruit extract did not show significant differences ( Figure 5 ).
In the statistical test between groups fed with those not fed to each treatment showed no significant differences (t-test, p> 0.05), it would still be seen that the group given the extract of Maja fruit extract showed more TNF-α concentrations. low when compared to groups not given Maja fruit extract in each treatment group (Figure 6) . 
DISCUSSION
Our data shows that hypoxic treatment will cause an inflammatory process in line with the study of LI et al [9] which showed an increase in IL-6 concentration in hypoxic-induced animal serum. Maja fruit extract can suppress the formation of IL-6 in line with Behera's JP [10] research, which states that water extracts from immature Maja fruit can suppress the occurrence of the inflammatory process. IL-6 with CRP is one of the most commonly used inflammatory markers and can be used as a predictor of mortality or complications of a disease. Kuznicka et al's study showed an increase in IL-6 and CRP in the elderly according to their age. [11, 12] Our study also shows that the Maja fruit extract can suppress the formation of TNF-α in accordance with the research of Arul et al [13] , which states that the leaves of the Maja plant have anti-inflammatory abilities both acute and chronic. Sedger and McDermott's study found that TNF-α is an acute phase protein for atherosclerotic patients in the elderly. [2, 14] 
CONCLUSION
Our data clearly showed there is an increase in inflammatory processes due to hypoxia and the ethanol extract of Maja fruit (Aegle Marmelos) can suppress the formation of TNF-α and IL-6. So that the ethanol extract of Maja fruit can help slow down the aging process. Objective: To reveal that clove can overcome carbon tetra chloride (CCl4) and its free radical derives
RESEARCH ARTICLE
Method:
This study was an experimental research, using 20 Wistar rats that were divided into 4 groups, Group 1 (CCl4 + cloves 3), group 2 (CCl4 + cloves 1), group 3 (normal control, without being offered treatment), group 4 (positive control, induced by CCl4 and followed by 100 mg alpha-tocopherol), and group 5 (negative control, only induced by CCl4). Rat livers were homogenized and followed with CAT activity measurement using spectrophotometry method of Mates.
Results: There was a significant difference in mean between the groups (p= 0,001). Further test, the Post Hoc showed that there is a significance different between group 1 and 4 (p=0.008), 1 and 5 (p=0.001), 2 and 5 (p=0.001), 3 and 5 (p=0.001), and 4 and 5 (p=0.007). Group 1 (CCl4+Clove3) has the highest catalase activity.
Conclusion:
Syzygium aromaticum (clove) oral administration with the dose of 200 mg/kg rat body weight against 0.55 mg/kgBW CCl 4 show increased of catalase activity but did not overcome the oxidative stress.
Keywords : Clove, Carbon tetra chloride, Catalase, Liver, Vitamin E
INTRODUCTION
In the last few decades, free radicals have become a crucial problem always faced. Free radicals or Reactive Oxygen Species (ROS) are defined as compounds that have unpaired electrons in their outermost orbits. Free radicals can cause various diseases in humans, animals and so on where cellular damage can cause cancer, liver disease, atherosclerosis, coronary artery disease, and autoimmune diseases. [1] One of the most widely found ROS in the environment is carbon tetrachloride (CCl4). Carbon tetra Chloride is an exogenous compound that is often used in urban industry. CCl4 itself is a volatile compound easily dispersed in the air making easier for individuals to inhale them thus causing accumulation in the liver and heart. If CCl4 enter the liver, there is a cytochrome P450 enzyme that will convert CCl4 into highly reactive trichloromethyl (CCl3) free radical compound which will subsequently be oxidized in the liver to convert to trichloromethyl oxy (CCl3O2) can cause centrilobular necrosis. [2, 3] ROS that causes damage to cells in the body, it will be reduced by the body's defense mechanisms, one of them through the formation of body enzymes that act as antioxidants such as catalase. However, endogenous antioxidants are not too strong and little to counteract the amount of ROS in the liver after treated with CCl4. It is, therefore, necessary that exogenous natural antioxidants can help enzymatic antioxidant to eliminate free radicals. [4, 5] From various studies, it was found that cloves contain or are rich in antioxidants and Clove in Greek is Syzygium aromaticum is an original herb derived from Maluku and North Maluku commonly used by local people as ingredients and traditional medicine. Clove itself contains eugenol, eugenol acetate, caryophyllene, flavonoid, and Betacaryophyllene which play an important role in warding off free radicals. [6] [7] [8] [9] [10] [11] Research on clove antioxidant activity has been widely studied but no studies on clove effect induced by CCl4 in mice in the changes of carbonyl, malondialdehyde, and glutathione levels (reduced glutathione) in the liver. [12] [13] [14] Therefore, the question arises whether there is an effect of clove in the induction of CCl4 will changes in catalase activity in liver. Based on these reasons, this study will observe liver organ after induction of CCl4 of catalase activity.
MATERIAL AND METHODS
This research uses experimental study in vivo with the aim to know the ability of clove effect (Syzygium aromaticum) as antioxidant induced by CCl4 in mice with the determination of catalase in the liver. This study was run in the Laboratory of Biochemistry and Molecular Biology, Faculty of the Medicine, Universitas Indonesia. The data in this research was primary data which was obtained through several procedures of laboratory work. [15] We used 12 weeks old white Wistar rats with 150 -200 g of body weight. Sample size chosen using Federer formula, 5 group of rats (7 each): Group 1 = CCl4 + cloves 3 (induced by CCl4 and followed water extracts of cloves for 3 days), group 2 = CCl4 + cloves 1 (induced by CCl4 and followed by water extracts for 1 day, group 3 = normal control (without being offered treatment), group 4 =positive control (induced by CCl4 and followed by 100 mg alpha-tocopherol), and group 5 = negative control (only induced by CCl4).
Prior to the research livers were taken and homogenized to obtain supernatant homogenates. Experimental stages were done prior to this research. The rats as the sources of the liver have undergone certain stages and some other preparation as follows:
Preparation of Clove extract
Clove dose that was used is 200 mg/kg body weight. Firstly, 40 g of dried clove was crushed to become smoother and mixed with 1 L of water for 5 days. Every 24 hours, the mixture was stirred with the glass stirring rod before being kept in cooler temperature as cool as 4 0 C. Finally, the concentration in the mixture of clove was 40 mg/mL.
CCl4 preparation
CCl4 dose that is used was 0,55 mg/g body weight. It was mixed into palm oil afterward based on the required dose. By having that standard, a rat that weighed 200 gr received 110 mg CCl4. The density of the CCl4 is 1,59 g/mL. This meant that there was 0,11 g in 0,069 mL CCl4 solution. In order to do so, to create a 50 mL solution to be used, 3,45 mL CCl4 was diluted in palm oil until the volume reaches 50 mL.
Treatment
The material prepared was given by using intubation syringe. The dosage was rat body weight dependent. The material was given according to the planned scheme.
Tissue extraction
The rat was killed by neck dislocation method. The liver was extracted immediately. The tissue extraction started in the thoracic region by using scissors. Furthermore, the tissues were put onto the scale to know the weight.
Homogenate Preparation
By adding phosphate buffered saline (PBS) solution 1 mL per 100 mg of preserved tissue, the tissue was crushed and blended to become smoother by using micropestle. The homogenate was mixed by using vortex and centrifuged for 10 minutes by applying 5000 rpm speed and 4°C temperature. The supernatant was taken away from the homogenate to the tube. Parafilm covered the opening of the tube and the tube was put into -84°C freezer afterward.
Protein Concentration Measurement
BSA standard solution that was used is set into 5 different concentrations ranging from 100 mg/mL to 500 mg/mL. Then, absorbance reading was conducted to compare the protein concentration the standard solutions and sample by setting the wavelength to 280 nm.
Catalase Activity Measurement
Measurement of catalase enzyme level which will use Mates method. The wavelength to be used is 210 nm. A blank 50 μL saline phosphate buffer solution of 0.05 M pH 7.0 will be used. The liver homogenate sample was piped 50 μL into the cuvette, then added 950 μL H2O2 to the blank cuvette and the sample cuvette, then mixed. Next, read the absorption in the first 30 seconds (t0) and 2 minutes later (t1) with a spectrophotometer with a wavelength of 210 nm.
RESULTS
The results of examination of catalase activity in each group are shown in table 1. The Anova statistical analysis showed that there is a significant difference between the groups with the (p=0.001). Further test with the Post Hoc showed that there is a significance between group 1 and 4 (p=0.008), 1 and 5 (p=0.001), 2 and 5 (p=0.001), 3 and 5 (p=0.001), and 4 and 5 ( p=0.007). From figure 1 we can see that group 1 (CCl4+Clove3) has the highest catalase activity.
DISCUSSION
Catalase is a heme-containing protein used to catalyze the conversion of hydrogen peroxide (H2O2) into water and oxygen molecules so as to protect cells from the toxic effects of hydrogen peroxide. Catalase is mainly used by the body to counteract the effect of oxidative stress. [16] [17] [18] [19] A certain Indonesian cigarette or more commonly known as kretek is the clove/tobacco based cigarette most Indonesians tend to smoke. According to (CDC), among some of Indonesian types of kretek, all of them contained eugenol, most of them contained eugenol only, while some of them contained eugenol and coumarin, and a few of them contained eugenol and anethole. [8] Between these three substances eugenol, anethole, and coumarin, Anethol and coumarin are possible carcinogens, with adverse effect exerted to the liver while based from World Health Organization (WHO), an acceptable amount of eugenol consumption is around 2,5 mg/kg body weight per day. Since consensus of the max amount of eugenol that can be in a kretek is 2 mg, assuming that the average weight of a smoker is around 50-70 kg, even if he/ she smokes 10 sticks it will still be within the acceptable margin as WHO prescribe. [7, 8] Based on the results we can see that group 1(CCl4+Clove3) has the highest catalase concentration activity. This result corresponds with the research of liver MDA concentration result run on the same rat subject that has the highest concentration on the day 3. It is assumed that catalase increased activity is a result from adjusting and compensating for the increase of MDA levels based from day 3 group and day 1 group. However, based on the carbonyl concentration from the same rat subject, the highest concentration was on the day 1 group with a lower concentration on day 3. There is a consideration that time is an important factor in how the catalase enzymes react. Based on the results there is an increase of catalase activity which was presumed to be caused by the higher MDA concentration level due to the hepatic damage from the induction of CCL4. Therefore, it can be concluded that the antioxidant effect of the Syzygium aromaticum (clove) is not proven with the dose that was determined in this study.
CONCLUSION
